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ABSTRACT 



The needs for continuing -engineering education to 
avoid technical obsolescence and tlje programs offe^red.by one company 
to fiil this need ^e discussed. Ten educational a^lteriiative programs, 
of ^the Sandia Laboratories^ AlBuquer/jue (Hev Hexico) /"are described* 
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Continuing Education. What does that expression meacf :^o you? "Contin- 
uing Education*^ and "Technical' "Obsolescence" are; probably the two most 
rcamnon expressions used (ajad often inisu£ied) in engineering education circles 
jitoday. Our' session today is entitled "Continuing Education - A Management 
Paint of View. " Continuing education ^d how to approach it means different 
-jKhiBgs .to differCTt peq^e. I'd like to review soae of the concepts of con- 
tinaing eaucation and then mention a few of the qpport\inities which are 
•"^joETfered by Sandia. Labs to help its einployees fiiaintain their technical 

.i let 3ne start by discussing 'what Continuing Education means to me, siktse 
v2,em a ^niber of the Sandia Labcfif^ories Education.,Committee and a party to, 
i cteciaaJ»Av^ kind of ccntlnudng education is mo^t aEprppriate for our employees 
: In any xapidly changing^ M^ily techniclo. field, nearly everyone realizes 
: that it is Impossible to learn enou^ during any formal degree program to 
allow the. student to coast int eULectyall y or^the reist of his or her life. 
The sooner each indiviSoal accei^ts this -fact, and develops a plan to make 
eure that the proper quality and quantity of growth occurs, the easier it 
will be for him or fier to maintain technical ccn^etency. ^ ^We attempt to make 
this point jAien degrees are awarded by calling the ceremray ".Commencement." 

• . I "believe that the manner chosen for continual self -development is a 
matter of peraonal dereference and motivation , but strong management and 
cccrpany support is necessary^ The minute we ' decide f or someone else what 
he or she needs* to do to remain technically competent, we are treading on 
dangerous territory* We all know v:ery bocopetent people who haven H taken a 
fonnal course since. college days, others who rarely read professional journals 
and still others fail to do the many otl^er things that are recognized as 
part- of the conventional concept of continuing education. The converse is 
else true • We know «any professional course takers that are not very ccm- 
. patent people. An engineer mnist be dedicated to a lifetime of learnings 



To ah jengineering educator^ that may mean a lifetime of offering formal courses 
Don't misinterpret vbat I am saying; I have been a professor of en^eering, 
a member of a techiaicai staff and an ehgineering manager • I^m very much in 
f«vor of formal courres, if they are structured properly and attended by 
people, "wfao ace earnestly sei^king to learn or re-leam the course content • 
For those vho are there for other reasons,* courses can be almost a ccmplete 
va^te of time. Let me emphasize that the strength or weatoess with any course 
±8 dependent .upon the stxident's desire to learn and match his needs for learn- 
Ing. Therefore, 1 place very little' lm]j6rtance iipon ccn^ulsoiy continuing 
education courses or certification programs if. they merely require the com- 
pletion of certedLn courses. I am even more against such programs if the 
required courses have to be given by a college^ or tmiversity. It is no longer 
true that the university is the birth place of most nev research and develop- 
ment efforts. Often, courses tau^t Iry institutions of hi^er' learning to 
offset obsolescence are taji^t "by stsiff who are as obsolete as the students, 
let's look at what I belie^re are other views, of continuing education. 

, Top management people .tend to take a larger and more enli^tened View 
of the general concept of continuing education than do seme of their sub- 
ordi^ates. They know that in general terms, their company needs to maintain • 
its technical competency^ A, continuing education program adds real vitality 
to a ccijgpany whose managers are sincere about it« In ccmpanies whose managei;s 
are not^^dicated to a genuine continuing education program for its staff, a 
Biqjerficial one is often instituted for cosmetic, purposes. Both types of ^ 
canpfitnies.can also claim the programs as part of their Affirmative Action'^ 
ELans. Veiy.^ very few educational programs are successful in companies 
which do not receive full and continual stqjport from top management. 

Middle managers may recognize the desirability of seme ccmtinuing educa- 
tion, but thejj, throu^ consulting with their first line managers, are the 
ones who must decide who the actual people are that will be allowed to teach , 
%r participate in the contintiing education programs. They may ^so have to 
decide what work projects mnist delayed or cancelled in order to accommodate' 
the continuing education program. When such .decisions are reqa4red, many 
ttiddle managers cop-out and decide against releasing anyone to the continuing 

r • 

education programs. ^ ^ - ' . 



First line managers have even tourer cfecisions to make. ^They participate 
In the personnel and job selection process with the middle managers, as men- 
^ tioned previously^ and they are also faced with the reality that their chances 
of prcmotion are much more strongly influenced' by how well they and their . 
group can perform and con5)lete the immediate task, than in how well they- 
develqp their staff for the future benefit of their groifl? or company. 

The staff may siqjport or not stcpport the programs in direct proportiCn. 
to the attitudes of management • Properly motivated staff will develop their' 
own continuing education plans. ,These properly motivated people can be aided 
substantially by whatever help they can get. I have alreSdy indicated that 
the continxxing education process is very dependent* upop the' individual being 
edjicatedj therefore, many different kinds of educational experiences and^ ■ 
aides are required. I will now briefly review the many ^Lifferent educational 
opportunities available at Sandia. - • ' / 

Educational Aids Program 

!Ehe Educational Aids^ Program (EAP) provides tuition assistance and 
limited time off the job to on-roll employees to encourage them to pur'sue 
a formal plan of development through study at a local universi;^^^ 

Under EAP, an ^loyee may pursue an applicable tander^raduate or graduate 
.degree, or may take courses which relate to his or her job or a job at Sandia 
;4;6^which the employee aspires. 

The plan provides 100^ tuition for approved courses taken on the employee ' 
time, or 50^ tuition for couri^es requiring time off the Job. Enrployees 
who have attained junior status or who have a technical institute degree are 
permitted up to a maximum of 7-1/2 hours per week time off ♦work for course 
attei^dance and travel. 

In the 17-year history of the program, almost 3000 employees' have parti- 
cipated in JIAP; attendance each semester ranges tram, 175 to 200 eniployees. 
Degrees awafded during these years, either partially or fully under EAP sup- 
port total 17k bachelor's and l66 master's. In addition, 36^iphD degrees 
awarded to Sandia staff inclaided a significant amount of course work done 
iinder EAP. Sandia also has a graduate education program which includes a 
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Doctoral Study Program (DSP), a University Part Time Program (UPT)^ and a One 
,Year on Caiirpus Program (CYOC). These programs are not continuing education 
per se^ "but they provide a means for completing one*s formal education. 

' Out-of -Hours Courses 

. Foot over twenty years 'Sandia laboratories has vhde availahle to all 
employees a wide range of courses which are taughf during the lunch period 
•nd after work hours. Main ohjjective of these courses is to assist employees 
in the maintenance and development of skills ^ich relate. to cxirrent or future 
idb dssignments at Sandia. f V 

-Over 100 different out-of -hours courses are offered each semester. The 
Bcope of course offerings ranges frca^the technologies of science, engineering, 
and math to the development of skiils\n the areas of management, secretarial ' 
vork, machine operation, and lan^juage. Academic levels extend from the trades 
and vocations to post-graduatfe work. "Participation in the out-of-hours courses 
is open to aU employees without expense.- Texthooks and other handout materials 
are retained by students who .successfully ccnrplete the courses. Approximately 
kOOO engployees have participated .in the out-of-hours programs since its incep- 
tion. * , . 
Te^chnical -Institute Equivalekcy Program 

The TechnicaQ. Institute! Equivalency Program is directed specifically to 
cn-roll Staff Assistants who are not technical institute graduates, as well 
as to other employees who as:?ire to attain this "background. 

In-Hours TechnipaQ. Courses 

In the past three year^ a number of courses in various areas of science, 
engineering, and mathematicSj have heen developed and conducted in-hours orl 
laboratories premises for Sandia staff, and new courses are in process of 
development. The main ohjeotive of each of these courses , is to assist in the 
professional development of Sandia staff hy providing kno[wredge and skills 
which are immediately and directly applicahle to their technical assignments. 
Conslderahle effort has heeri expended to determine the suhject areas which 
need in-hours treatment, to tailor course content to specific Joh applications, 
and to' determine by post-coursf evaluation whether or not course ohj.ectives 
are being ^satisfied. ^ n ^ * 
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Uie in-hours courses generally are taught "by members of H^e teclmica% ' 
staff, althou^. sane outside 'contracts have "been made with outstanding profes- 
sional speciaUsts to handle special training needs. Nominations to each ' 
•course are made by line organization directors, and ia most cases' pre-course 
orientation jieetings and interviews involving the prospective, students, the 
course supervisor, and the instructor are utilized to determine need priori^ ' 
ties and to assure a match .between students' Job needs and course content.'. 

Attendance at in-hours courses is considered -a regular Job assignment, 
Jnd re(iuires at least the same effort and attention which are applied to any 
other Job assignments. Most courses run a full semester-" (l6 weeks) with 
classes conducted twice or three times per week. All classes are Videotaped 
to allow makeup for absences. Many of the courses are videotaped and student 
materials prepared in such a way as to be used on an individualized self -pacing 
basis. The engineers can take modules of learning when theyj^want the knowledge 
need the knowledge, and can apply the .knowledge. This results in highly indi- 
vidualized learning usually over a much shorter time base than l6 weeks. The 
follovfing is a listing of technical *in-hour.s courses which have been conducted 
recently or axe currently in development:' , ; 

Weapon Physics / . 

Stress Wave Phenomena ^ / .. 

Materials Technology . " - ^ .• ' 

Statistical Desiga and Analysis ' 

MOS' Circuits • . ' • 

Integrated Circuits 

Engineering Math Refjreshef ' 

Physical Design of Electronic Systems -(3 parts) . 
. -Applied Memory Technology " \ . 

Technology of Explosives . ' | ' 

' Explosives Safety ^ 

Press\ire Safety ■ ,', 

Micrcprocessor ' ' ■ . ' , ' . 

Engineering Geology I ^ . h 

. Heat Trajisfer , ' 

Digital Design (' ' • - ' . 
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In addition to the above, /when an educational need is^ fairly extensive 
and immediate, for exajnple in the area of digital systems.., engineering, laser 
physics, or detonation physics, expert training teams ojr^^individuai lectul^s 
are contracted ifor accelerated one- or two-^ek in-hoH^^ training sessions. 

Self-liist'ruct^on Program 

The Self- Instruction Program was developed pria^dlif" to provide educa- 
tional oppoirtunities to einployees vho, because of h^Evy travel commitments 
or remote work location, are unahle to parti(ripat^-in the usual programs. 
The plrogram has since expanded to include employe|^s/who prefer individual 
study to formal classroom activity. To date theif^^have" heen approximately 
700 course enrollments and over 200 course coaqpl^tions, ^ 

Self-instruction courses are provided in a variety of media, including 
programmed self-inst^pxction,, structured texts, .videb and ^udio tapes, and 
teaching machine filmstrips, , Subject matter is. also varied, including husi- 
ness administration, cheardstry, computer science, electrical engineering, 

T • • 

physics, and secretarial skills. Most are at iihe undergraduate leVel, 



Crafts Programs 



Various training programs have heen developed at Sandia Laboratories to 
help m^ntain the high standards of craft smai:iship required by the Laboratories; 
to develop qualified journeymen in electrical", mechanical, and structural 
skills areas; and to provide oppartTonities for skills upgrading and job advance- 
^ment. Included among the Crafts Programs are apprenticeship, on-the-job, and 
skills and enrichment programs, / - - 

Appre;iticeship Program 

The Ap|tenticeship Program includes three major skills areas: electronics 
\ ' * . " ■ i 

techxlician, machinist, and plant technician* Ti^e last, plant technioian, pro- 

vides s^arate training programs, for electrical technicians, pipefitters,* ^ 

refriger^lon technicians, carpenters, and millwrights. All programs require' 

four^^j^ five years for completion, and involve extensive on-the-job training 

ai^well as related classroom instruction, both in-hours and out-of -hoxirs , To 

^dkte, over 200 emplc^ees have successfully completed the Apprenticeship ProgramI, 
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On-the-Jot Training Program , - ^ * » 

The OJT program was developed to train technicians whose work assignments 

require an understanding of the physical and chemical characteristics of 

materials. » 

Skills -Enrichment ' • ' 

The Skills Enrichment program was developed to pra\d.de a series of 

work assignments and formal courses which qualify the Journeyman' machinist 

for upgrading. - / ' 

Management Training 

Several short courses for managers have "been very successful. ^ The 

Ifaited' Science and. Engineering (USE) course provided 6 weeks of full-time 

study to update engineering .managers in mathematics and ph/sics and other 

specific Sandia Joh-related areas. Special courses of shorter duration have 

been given in integrated circuits, materials science, and statistics. 

Other Continuing Education Opportunities ; ; / , ' 

■The education and training programs described tcp to this point are 
formal programs/ which are fairly* well defined; eligibility extends to a l2 
segment of Sandia employees. Other opportunities fbr continuing educati< 
exist at San^a, which are not defined as formal education programs, butj 

: nevertheless c^ play ?n important part in self-development. Exampl^^&e 
attendance at Short courses, re^search colloquia, participation in gpessional 

. societies, research and teaching appointments at universities ^ ff^^'^ labora- 
toriet5 and availability of a very good engineering library. 

' I'il close with sane questions and comments. , (l)' Do IV^el that Sandi^ 
educational opportunities are outstanding? Yes, because gs^tially every . 

^type experience or aid is available to the individual lelc-^er. Much more 
important is the fact tliat most of the educational qppo||unities are heavily 
40b related and require -some investment of each part^||pant ' s own time. (2) 
Do I believe the costs of such programs are Justifi|||k Yes. I find the 

' total cost of. suchVograms to be less than 1^ of jw overall Laboratories 
budget, and since Sandia is highly technology ori|#d, I believe their out- 
put would decrease by much more than this percei^t^fe in a very few years if 
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all such helps were stopped. (3) Can a company ccorpletely solve the! techni- 
cal obsolescence problem by providing such opportunities? No, of course not^ 
I have einphasized that the methods of staying current are indivCdu^l, so are 
the desires to stay current. Most cccipanies have some people vrtio will^ not 
avail themselves of^^a^ opportui^ties. Managers are partly responsible if 
obsolescence is a problem in theiS: organization. They can help their staff 
through .proper job assignments and support of each individual's plan of prog- 
ress. The main culprit, however, is the individual who either because of 
apathy or over involvement in outside, activities^ spends no time developing 
^^-tTtiRPi f for performing better today or for futtire assignments. 
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